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Table 1. Primers sequence related to Japanese quail chromosome 5 microsatellite markers used in this study

Marker Oligo sequence forward Oligo sequence reverse

GUJ0049 5'-GAAGCAGTGACAGCAGAATG-3' 5-CGGTAGCATTTCTGACTCCA-3’
GUJ0059 5'-GACAAAGTTACAGCTAGGAG-3' 5'-TAGGTGCGAAAATCTCTGAC-3'
GUJ0100 5'-GCATTTCCATCAGTACAACC-3' 5'-CAGAATATAAGGTCACAGCC-3'
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Fig. 2. An example of genotyping gel
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Table 2. Summary statistics for the Japanese quail F2 data in this study

Residual
Trait* Number Mean Minimum Maximum standard CV
deviation
ADG.0-1 419 2.3+£0.03 0.6 4.9 0.7 27.9
ADG.1-2 418 3.5+£0.04 0.8 6.2 0.8 23.1
ADG.2-3 418 5.1£0.05 1.7 8.0 0.9 18.5
ADG.3-4 416 5.4+0.06 2 11.3 1.1 21.0
ADG.4-5 348 4.7+0.06 -1.6 7.9 1.3 28.3
ADG.0-5 353 4.1£0.13 2.2 5.6 0.5 12.4
KR.0-1 419 2.2+0.00 1.0 3.0 0.3 13.7
KR.1-2 418 1.9£0.00 0.7 2.5 0.2 12.5
KR.2-3 418 1.8+0.00 0.9 3.1 0.2 12.8
KR.3-4 416 1.5+0.00 0.6 4.2 0.2 15.3
KR.4-5 348 1.1£0.01 -0.4 4.6 0.3 29.5
KR.0-5 353 0.9+0.00 0.8 1.0 0.1 5.1

*ADG.0-1: Average daily gain from hatching to 1 week of age, ADG.1-2: Average daily gain from 1 to 2 weeks
of age, ADG.2-3: Average daily gain from 2 to 3 weeks of age, ADG.3-4: Average daily gain of 3 to 4 week
of age, ADG.4-5: Average daily gain of 4 to 5 week of age, ADG.0-5: Average daily gain of hatching to 5
week of age, KR.0-1: Kleiber ratio of hatching to 1 week of age, KR.1-2: Kleiber ratio of 1 to 2 week of age,
KR.2-3: Kleiber ratio of 2 to 3 week of age, KR.3-4: Kleiber ratio of 3 to 4 week of age, KR.4-5: Kleiber
ratio of 4 to 5 week of age, KR.0-5: Kleiber ratio of hatching to 5 week of age.
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Table 3. Least squares mean and standard error of daily gain by sex and hatch

Trait* Pre-slaughter =~ ADG.0-1 ADG.1-2 ADG.2-3 ADG.3-4 ADG4-5 ADG.0-5
weight

Hatch effect koK *okok *okok kK *k sokok kK

1 158.2+2.09 2.5+0.07 4.3+0.09 6.0+0.11 5.1£0.13  4.5+0.15  4.5+0.06
2 152.8+2.12 2.9+0.08 3.7£0.10 5.2+0.11 5.4+0.14 - -

3 154.6+2.07 1.94+0.08 3.6+0.09 5.1+0.11 5.740.14  3.7£0.16  3.1+£0.06
4 146.9+1.68 2.6+0.06 2.9+0.08 3.9+0.09 5.3+0.11 4.1+0.13  3.9+0.05
5 149.7+1.81 1.840.07 3.1£0.08 5.1+0.10 5.8£0.12  4.9+0.14  4.1+0.05

SCX effect seskosk NS NS seskosk dsk kk seskosk
Male 148.0+1.15 2.3+0.04 3.5£0.05 4.9£0.06 5.240.07  4.5£0.08  2.3£0.17
Female 156.9+1.34 2.4+0.05 3.6£0.06 5.3+0.07 5.74£0.09  4.9+0.09 21.6+0.20

*ADG.0-1: Average daily gain from hatching to 1 week of age, ADG.1-2: Average daily gain from 1 to 2 weeks
of age, ADG.2-3: Average daily gain from 2 to 3 weeks of age, ADG.3-4: Average daily gain of 3 to 4 week
of age, ADG.4-5: Average daily gain of 4 to 5 week of age, ADG.0-5: Average daily gain of hatching to 5
week of age.* P <0.05, ** P <0.01 and *** P <0.001
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Table 4. Least squares mean and standard error of Keliber ratio separated by sex and hatch

Trait* KR.0-1 KR.1-2 KR.2-3 KR.3-4 KR.4-5 KR.0-5
Hatch effect skksk skksk skksk skksk skksk skksk
1 0.23+0.003 0.21+0.003 0.20+0.005 0.13+0.01 0.09+£0.003 0.09+0.0005
2 0.24+0.003 0.19+0.003 0.18+0.005 0.1440.01 - -
3 0.19+£0.003 0.20+0.003 0.19+0.005 0.15+0.01 0.08+£0.003 0.09+0.0005
4 0.2340.002 0.16+0.002 0.15+0.004 0.14+0.008 0.1240.003 0.09+0.0004
5 0.19+0.003 0.19+0.002 0.18+0.004 0.16+0.009 0.1120.003 0.09+0.0005
Sex effect NS NS ok *ok NS NS
Male 0.21+£0.001 0.1840.001 0.1840.002 0.15%0.005 0.10£0.002 0.10£0.002
Female 0.22+0.002 0.19+0.002 0.1840.003 0.14+0.006 0.11£0.002 0.11£0.002

*KR.0-1: Kleiber ratio of hatching to 1 week of age, KR.1-2: Kleiber ratio of 1 to 2 week of age, KR.2-3:
Kleiber ratio of 2 to 3 week of age, KR.3-4: Kleiber ratio of 3 to 4 week of age, KR.4-5: Kleiber ratio of 4 to
5 week of age, KR.0-5: Kleiber ratio of hatching to 5 week of age.* P <0.05, ** P <0.01 and *** P < 0.00
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Table 5. The useful information content of each marker for additive, dominance and imprinting effects.

Genotyped
Marker Position (CM) . Additi\{e Dominagce .Imprinti.ng individuals
information information information
F1 F> P
GUJ0059 0 0.52 0.24 0.24 34 412 16
GUJ0049 12 0.62 0.52 0.73 34 390 16
GUJ0100 21 0.24 0.18 0.21 34 408 16
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Table 6. Summary of quantitative trait loci (QTL) results obtained from modeling additive and joint additive and
dominance QTL effects

. Position Additive
*
Trait (CM) F LOD offect a+S.E Closet marker
ADG.0-1 21 10.26™ 2.20 -0.20+0.06 GUJ0100
. Position Additive effect Dominance Closet
%
Trait (CM) F LOD atS.E effect d+SE marker
ADG.0-1 21 5.12° 2.19 -0.20+0.06 0.001+0.08 GUJ0100
KR.3-4 18 3.47" 1.50 -0.02+0.009 0.020+0.01 GUJ0100

*ADG.0-1: Average daily gain from hatching to 1 week of age, KR.3-4: Kleiber ratio of 3 to 4 week of age

oS Olas oSl L Sy el 5 ade ccaol3l 31 els Jaw (B3l 5l ol gl aods -V Jsas
Table 7. Summary of quantitave trait loci (QTL) results obtained from modeling QTL by additive effect,
dominance and imprinting

. .. Additive effect ~ Dominance effect  Imprinting effect Closet
*
Trait Position F LOD SE 1+SE i+SE arker

ADGO-1 21 3.58" 230 -0.20+0.06 -0.01+0.09 0.04+0.06 GUJ0100

*ADG.0-1: Average daily gain from hatching to 1 week of age
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Table 8. Summary of quantitave triat loci (QTL) results obtained from modeling QTL by hatch interaction

. Positio Hatch 1 Hatch 2 Hatch 3 Hatch 4 Hatch 5
*
Trait" —cM)  asSE a+SE a+SE a+SE a+SE F LoD
ADG.0-1 21 -0.36+0.14 -0.24+0.15 -0.2240.14 -0.17+0.12  -0.002+0.14 2.77" 2.97
KR.3-4 19 0.009+£0.02  -0.001+0.22 0.0006+0.02  -0.07+0.01  -0.002+0.02 2.95™ 3.16

*ADG.0-1: Average daily gain from hatching to 1 week of age, KR.3-4: Kleiber ratio of 3 to 4 week of age
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Table 9. Summary of quantitave trait loci (QTL) results obtained from modeling QTL by sex interaction

Trait* Position Male (a+SE) Female (a+SE) F LOD
ADG.0-1 21 -0.21+0.08 -0.17+0.09 517 2.21
KR.3-4 18 0.001+0.01 -0.04+0.01 4.00" 1.72

"ADG.0-1: Average daily gain from hatching to 1 week of age, KR.3-4: Kleiber ratio of 3 to 4 week of age

YooY O oylad Jow 3T 5l Jol> S e Dlao sl o5 Dlav Kl Jl g il ylg -V Joa
Table 10. QTL variance and effect for the significant traits resulted from models 1, 2, 3

Trait Position QTL variance QTL effect in standard deviation unit F statistics
(CM) percentage
ADG.0-1 21 2.21 -0.30+0.09 10.26™
Trait Position QTL variance QTL effect in standard deviation unit F statistics
(CM) percentage
A D atS.E d+S.E
ADG.0-1 21 2.21 -0.24 -0.30+0.09 0.003+0.13 5.12°
KR.3-4 18 1.23 -0.002 -0.09+0.04 0.12+0.06 347
Trait Position QTL variance QTL effect in standard deviation unit F statistics
(CM) percentage
a d i a+S.E d+SE i£S.E
ADG.0 -1 21 2.21 -024  0.12  -0.31£0.09  -0.02+0.14  0.07+0.09 3.58"

*ADG.0-1: Average daily gain from hatching to 1 week of age, KR.3-4: Kleiber ratio of 3 to 4 week of age

Fojlais Jow 5T 5l Jeols Sl cine Slao gl (o8 Slao oSl 51y uiblg VY o
Table 11. QTL variance and effect for the significant traits resulted from model 4

Trait* Position Variance QTL effect in standard deviation unit F
(CM) QTL (%) Hatch 1 Hatch 2 Hatch 3 Hatch 4 Hatch 5
ADG.0-1 21 2.11 -0.56+0.21  -0.38+0.23 -0.33+0.22  -0.23+£0.19  -0.002£0.20  2.77"
KR.3-4 19 2.47 0.04+0.10 -0.005+0.11 0.003+£0.10  -0.34+0.09  -0.01+0.10 2.95™

*ADG.0-1: Average daily gain from hatching to 1 week of age, KR.3-4: Kleiber ratio of 3 to 4 week of age
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Table 12. QTL variance and effect for the significant traits resulted from model 5

Trait* Position (CM) Variance QTL QTL effect in standard deviation unit F statistics
Percentage
Male Female
atS.E atS.E
ADG.0-1 21 1.99 -0.33+0.13 -0.27+0.14 517
KR.3-4 18 1.23 0.007+0.06 -0.19+0.67 4.00"

Kleiber ratio of 3 to 4 week of age: Average daily gain from hatching to 1 week of age, KR.3-4:"ADG.0-1
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Abstract

This research carried out to identify effective quantitative trait loci in growth rate and Keliber ratio on
chromosome 5 of Japanese quail by microsatellite markers. A three-generation resource population was
developed by using two distinct Japanese quail strains, wild and white, to map quantitative trait loci underlying
growth rate and Kleiber ratio. Eight pairs of white (S) and wild (W) birds were crossed reciprocally and 34 F,
birds were produced. The F; birds were intercrossed to generate 422 F, offspring. All of the animals from three
generations (472 birds) were genotyped for three microsatellite markers on chromosome 5. Phenotypic data
including average daily again and Kleiber ratio were collected on F2 birds. QTL analysis was performed using
least squares regression interval mapping method fitting five various statistical models. Significant additive
QTL were identified for average daily gain from hatch to one week of age and Kleiber ratio between 3 to 4
weeks of age. Dominance and imprinting QTL effects were not significant. The F» phenotypic variance
explained by the detected additive QTL effects ranged from 1.1 to 3.6 for different traits Significant QTLs
identified by doing various statically types for average daily gain and keliber ratio with various effect.
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